Insulin-like growth factor-1 activates different catalytic subunits p110 of PI3K in a cell-type-dependent manner to induce lipogenesis-dependent epithelial-mesenchymal transition through the regulation of ADAM10 and ADAM17.
The activation of phosphoinositide 3-kinase (PI3K)/protein kinase B (Akt) is critical for the induction of epithelial-mesenchymal transition (EMT) by growth factors, including insulin-like growth factor 1 (IGF-1). The activation of intracellular lipogenesis provides proliferative and survival signals for cancer cells. In this study, we investigated the connection between lipogenesis-related EMT processes and IGF-1-mediated PI3K p110 isoform activation in primary (SW480 cells) and metastatic (SW620) colon carcinoma cells. We also examined the underlying signaling pathway that promotes fatty acid synthesis in IGF-1-activated colon cancer cells. IGF-1 stimulation upregulated the expression of lipogenic enzymes as well as the activation of Nardilysin (N-arginine dibasic convertase, NRD1) and its downstream targets, a disintegrin and metalloproteases 10 (ADAM10) and ADAM17. The upregulation of the Lyn/Syk-mediated PI3K p110δ isoform in SW480 cells and the Lyn-dependent PI3K p110α isoform in SW620 cells triggered fatty acid production and cell motility in IGF-1-activated colon cancer cells. Pharmacological inhibition with A66 (PI3K p110α specific inhibitor) and CAL-101 (PI3K p110δ specific inhibitor) efficiently inhibited EMT in colon cancer cells by blocking the NRD1/ADAM family protein signaling pathway. Gene silencing of NRD1 and ADAM family proteins attenuated the generation of intracellular fatty acid and the migratory activity of colon cancer cells. Our results suggest that the different isoforms of the PI3K p110 subunit could be therapeutic targets for primary and metastatic colon cancer and that regulation of the NRD1/ADAM signaling pathway controls lipogenesis-mediated EMT in IGF-1-stimulated colon cancer cells.